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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
OFFICE OF RESEARCH AND DEVELOPMENT 

ENVIRONMENTAL CRITERIA AND ASSESSMENT OFFICE 
CINCINNATI, OHIO 45268 

NOV I 9 |S9| 

SUBJECT: 

FROM: 

TO: 

Toxicity Information for Multiple Chemicals (Witco 
Chemical Site/Oakland, NJi 

Dl?e?SrA' POlrier̂ ' 
Superfund Health Risk Technology Support Center 
Chemical Mixtures Assessment Branch 

John Osolin 
U.S. EPA 
Region II 

This memorandum is in response to a request submitted by 
Arlene Levin, of Alliance Technologies, for toxicity information 
for chemicals found at Witco Chemical Site. 

Please note the guidance contained in this memorandum is a 
brief overview of existing risk assessment values and should not 
rHcvSf unless a complete package outlining the derivation of the 
risk assessment is provided to ECAO for review. 

Attached please find the following information: 
Attachment T: 

Attachment IT: 

Attachment ITT: 

Attachment VI; 

The attached table lists the chemicals 
provided and their requested oral RfD values. 

Carcinogenicity information and 
classification. 

Risk Assessment Issue Paper for: 
Polyaromatic Hydrocarbons Status of 

Supporting documentation for the toxicity 
values listed in the table. 
a. 1 , 2 , 4-Trimethylbenzene 
b. 4,4-DDD 
c. Copper 
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Please feel free to contact ECAO at FTS 684-7300 if you have 
any further questions. 

Attachments 

cc: J. Dinan (OS-230) 
P. Grevatt (Region II) 
B. Means (OS-230) 
A. Levin (Alliance Technology) 



Attachment I 

. have consulted the following sources: IRIS* the heast 
thS RfD' M0' CRAVE Work Group̂ status 

Snrn= 2 Li"9 notes; other EPA documents (e.g., DWCDs, 
WQCDs, and the DWHA); and ATSDR Toxicological Profiles. 

Carcinogen Slope Factors and ciag3ificat<QT>a 

ŜSsEŜ £S-3S'iS1. 
Chemical _—. . - - _ Classification - - m- • 

Trichlorofluoromethane n 
1/2,4-trimethylbenzene m 
1,3,5-trimethylbenzene «•* 
4-nitrophenol f 
Aluminum NA 
Antimony NA 
Barium NA 
Cobalt NA 
Iron 
Magnesium NA 
Vanadium NA 
Chromium (total) D* 
Chromium (vl) NA 7 A 
A ~ Human Carcinogen 
SaVSo iii?oraft?on%?ai!awran carcin°9snicity. 

Trimathyibfn2inê 87prepJ?edhbvtthetn.̂ SeSSment for 
Environmental Assessment ?fflce.of Health and 
Office, Cincinnati, OH for the Offio® Ĉ̂ ter*a and Assessment 
Response, Washington, DC °fflCe °f ô̂ gency and Remedial 

(double check) 1991' Health Effects Assessment for Cobalt. 

thallium oâ ona'tl̂ ttauL̂ M10 ̂ "6' thalli™ acetate 
tn̂ 6̂' and thallium(i) sulfate*̂ 6/- thalliuin nitrate, thallium 
to human carcinogenicity).sulfate 18 GrouP D (not classifiable m 
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Attachment II 

Chemical 

Copper 

4,4-DDE 
4,4-DDD 

1 / ,3 -Dichlorobenzene 

1,4-Dichloroben2ene 
Iron 

Magnesium 

4-Nitrophenol 
Selenium 

4-Trimethylbenzene 
-Trimethylbenzene 

1,2, 

Oral RfD (mg/kg/day) 

1.3 mg/Ld 
3.7E-2* 

f 

NA 
8. 9E-2* 

1E-1* 
Not requested 
Not requested 

UR 
Not requested 

DI1 

1.3 mg/Ld 

f 

NA 
DIh 

NA 

PI" 
NA 

NA, DI' 

5E-3k 

PI1 

DI1 

S: 
view by the RfD/Rfc Work Group (10/01/91). 

b : SSrLsĤ en̂ nbSe„Frchâ eJr?7 1M1>* 

be subject̂ tô extensivê internaĵ ev?  ̂will be forthcoming. lnternal "view, new information 
Source: HEAST (Annual FY—1991 
is the current drinkincr water 1991). This Value 
Criteria Document concluded toxicitv̂ data116 Dri")cing Water 
for calculation of an RfD for°oopp£. . "!p! 

CopperfPrepared D°<=™®nt for 
Assessment, Environmental Criteria and Environmental 
Cincinnati, OH for the of̂ -i * .Assessment Office 
DC. External Review Draft. ° rinking Water, Washington, 



This value was based on an assessment of incidental exposure 
to copper for the Iron Mountain site. 

. Sê T̂ t̂ he<?, suPporting documentation (Attachment IV) 
f«Z?iApri1 1991; RfD for o-, m- isomer is the same 
heaItrSHS'/Sv'?!!-,1*? shows only 1/2-dichlorobenzene). 
HEAST (Annual FY-1991, January 1991) states that data are 
inadequate for 1,3-dichlorobenzene for quantitative risk 
nonSii!etalSO that the RfD fot i/̂ -dichlorobenzene is 

Source: HEAST (Annual FY-1991; January 1991). 
for * Selena Health and Environmental Effects Document 
Health Compounds. Prepared by the Office of 
Critê i Environmental1 Assessment, Environmental 

 ̂c î SSSS?ent 0fflce' Cincinnati, OH for the 
DC Based o^a SSe KndvEmergency Res?onse/ Washington, UL* Based on a study by Yang et al., 1989. 

Health Disf Urine" J" Ele»" "eoteolytes 

Source: HEAST (Annual FY-1991. January 19911 i o A 



Attachment III 

Risk Assessment Issue Paper for: 
Status of Polyaromatic Hydrocarbons 

Toxicity Information 

I. RfDs/RfCs 

Oral 

6 . h f v e  i n t e r i m  o r a l  R f D s .  T a b l e  1  l i s t s  t h e  

HIDS arê available* on̂ IRXS?6 is 

Inhalation 
Inhalation RfCs have not been calculated for any of the 

Carcinogenic assessment 

I> Background 

workiSeonfa1draft aSproIcĥ ô ,-?6?643191 ResPonse (OERR) is 
Superfund sites. ECAO-cin ,°rri®k assessment of PAHs at 
of an ODW document for PAHs and in the devel°Pment 
Multimedia document ?or ̂ s bott o? wSfS f̂ ing °n a 

equivalency factors for PAHs f Ch dlscnss toxicity 
position ol this "su?! *?tSis Uke?v tĥ eKently n° Agency 
serve as the reference point for TEF an̂ L hnZ°Ia]Pyrene wil1 

assessments, The majority of PAH UkSv Jo So3/0 ?? risk 
environment appear to be less nnJ-eiJ tCY 2 found in the r 
are data, however, to indicate that ̂ "̂1 ?n5°[a3pyrene* Ther 
containing oxygen and nit£ocen ̂ tKmethylated PAH and those 
benZo[ajpyrene: nitrogen may be more potent than 

II. Slope Factors and Interim Approach 
.Benz°[a]pyrene has been classif<̂  « 

carcinogen, however, there are nni?« ! a B2' Probable huma 
EPA (1980 1984) derived an uppe?-boSnd o???°r? Pn IRIS- u-s-

.pfr (mg/kg) /day using a linearised • si°pe factor of 
the data of Neal and Rigdon (1967i <* multistage procedure ai 
upper-bound inhalation slope factor PA (1984) derived ai 

tje data of Thyssen et Si. (19?1> thl P®r <mg/kg)/daY ĥ t 
adopted as interim values for the risk ?es could be 

risk assessment of Superfund 



Sites. While slope factors for other PAH compounds having a B2 
classification are not available, OHEA suggests that 
benzo[a]pyrene estimates may be useful. 

carcinogen classifications for several PAHs that have been 
verified are listed below: 

Acenaphthylene - D 
Anthracene - D 
Benz[a]anthracene - B2 
Benzo[b]fluoranthene - B2 
Benzo[kjfluoranthene - B2 
Benzo[g,h,i]perylene - D 
Chrysene - B2 
Dibenz[a,h]anthracene - B2 
Fluoranthene - D 
Fluorene - D 
Indeno[l,2,3-c,d]pyrene - B2_ 

• Naphthalene - d ~v  ̂gfr-. 
Phenanthrene - D —— 
Pyrene - D 

The above classifications have been verified by the 
*f"npge" Rlsk Assessment Verification Endeavor (CRAVE) and risk 
assessment summaries can be found on IRIS. 

References: 

No?P76-34-106002?11March?1Uln*JUS laboratorias <"*•' Subcontract 

r '"J-.̂ Itncff /'"Gi Kioierie ̂ nd'Ô fioht™3"=r"""==M 

r Ŝ"Sancor1î "fi6t?nÎ !̂ rne 9°«a»Wers. 

fceparê bŷ oxicUv'Raaaarcrf ?ral aubchr°nic toxicity study, 
for the MUŜ °n' 

Study conducted")̂  Hazeltô LaborJt̂ 0"10 study with acenapthene. 
Solid waste, Washington, Dc. torles' Inc., for the Office of 

antto«ene.19conduct̂ d°byOHazelt1£i0rth StUdy in ®ice wlth 
Office of Solid Wastef Ka'sMngton? £f°rator*aa' mo., for the 
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U.S. EPA. 1989c. 13-week mouse oral subchronic toxicity study. 
Prepared by Toxicity Research Laboratories, LTD., Muskegon, MI 
for Office of Solid Waste, Washington, DC. 

U.S. EPA. I989d. Mouse oral subchronic toxicity with pyrene. 
Study conducted by Toxicity Research Laboratories, LTD., 
Muskegon, MI for the Office of Solid, Washington, DC. 



Attachment iva 

1/2,4-Trimethylbenzene 

Oral RfD 

The U.S. EPA has prepared a Health Effects Assessment 
document on trimethylbenzenes (1987a) and a Drinking Water Health 
Advisory Document for 1,2,4-trimethylbenzene (1987b). We 
completed a TOXLINE search to determine if any additional 
information was published between 1986 and 1991. in addition, we 
also conducted a TSCATS search. 

The U.S. EPA (1987a,b) determined that there was 
insufficient information for the derivation of a chronic RfD for 

yib̂ ?ene* No.oral toxicity, developmental, or 
fU s EPI Wer® dl?cussed in the HEA or HA documents 
th4 TSSTS f?̂ ®ral°ral studies were identified from 
rne TSCATS database._ Litton Bionetics, inc (1976) and MB —-
lllô nd 3?Rnrat?JieS (1980).conducted LD50 studies. LD50s of 
ofwlev mg/kg were estimated in male and female Sprague-
Dawley rats, respectively (Litton Bionetics, Inc., 1976) MB 
Wistar̂ at̂ 50̂ 1̂6? estimated a higher LD50 (6000 mg/kg) in 
rats L25 af Both studies reported observing inactivity in the 

d atlevels as low as 1470 mg/kg. Effects observed at 
lncluded incoordination, prostration 

tremors, flaccid muscle tone, diarrhea, and eiaSialion ' 

administered̂ iyf̂ -trimethvlbenzln̂ h8 °* 10 °ale F"344 «ts were 
mg/kg 5 day/we4k for 4 wetos (®L ifarfaV?9e '""H 500 or 2000 

as controls were aavaô d Uuu f1983). A group of tats serving 
was kidney histoDatholoov T««̂  ê  The °nly examined 
was observed at both doses TSfl BO"ality <not significant) 
2/10 in the high dose grlup died H«lineSdrnn?U?' 3/i° died; 
was observed in the l 2 4-trimofh, ,Hyaline droplet nephropathy 
severity was t£ê meas InS£̂ benzene dosed rats, but the 
could not be used as the hacicV treated rats. This study 
number of endpoints examined. °r because of the limited 

groupf S'rSr??; ̂xtSrTco0SaeSinCarL°rti0n (1982> exposed 
ffi~' ®nd P-xylene; m-ethyltoluene• 1 2 i ®thylbenzene, o-
and isodurene. Based on the AUC' of' 1' 2 "Jrnzer»e i durene; 
blood during the first 24 hours L2/4~trilne5:hylbenzene in the 
absorption was estimated to be 80-9n*exposure, inhalation 
(U.S. EPA, 1987a), 62 6% of a es* ? As reported in the HEA 
trimethylbenzene was excrefAH f1"*1? °raf dose of 1,2,4-
Wistar rats over a period of 3 davs RllteS in the urine of male 
excretion was monitored/ i? is binary 
of the dose was absorbed from the 
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Below is a discussion of the derivation of an inhalation RfC 
for the mixture of 1,2,4- and 1,3,5-trimethylbenzene. 

Data regarding the toxicity of trimethylbenzene are 
limited to one occupational study (Battig et al., 1958) and 
several subchronic inhalation studies in rats (Battig et 
al., 1958; Bernshtein, 1972; Wiglusz et al., 1975a,b). Of 
all of these Studies, only Wiglusz et al. (1975a) was 
available for review; details of the others were obtained 
from secondary sources. Based on the available data, U.S. 
EPA (1987a) determined that the data were inadequate for 
derivation of a subchronic or chronic inhalation RfC. A 
provisional chronic inhalation RfC, with very low 
confidence, can be derived based on the occupational study 
by Battig et al. (1958). AC6IH (1986) recommended a TLV-TWA 
of 25 ppm based on this occupational study. 

U.S. EPA (1987b,c) reported the results !of "the 
occupational study of Battig et al. (1958). in this study, 
an increase in toxic symptoms were found in 27 workers 
exposed for several years to "Fleet-X-DV-99", as compared to 
10 unexposed controls (Battig et al., 1958). Clinical 
f*haings "Ln workers included central nervous system 
•»«*• (v®*tigo, headaches, drowsiness), chronic, asthma-
like bronchitis (classification criteria not reported), 
hyperchromic anemia (<4.5 million erythrocytes/mra2) and 
disturbances in blood clotting. Fleet-X-DV-99 is a solvent 
obtaining 97.5% aromatic hydrocarbons (>30% 1,3,5-
o? ?50% i'2'4-trimethylbenzene) and 2.5% 

and naphthenic hydrocarbons. Rough 
IS ĥ H™10? ° exposure levels reported concentratibns 
of hydrocarbon vapor ranging from 10-60 ppm. 

U.S. EPA (1987a,b,c) reported the results of several 
subchronic inhalation studies in rats. Battig et al (1950) 

ra£nnt0 1700 PP® (n=8) Fleet-X-DV-99 solvent'for 4 

âys/wê , 8 hours/day)>?r 

exposed' to-11700 ppm^Altg* rePorted irTthe^tats 
(increase in the Sf* Alterations in differential WBC counts 

and sis; 11 i:rr*ttin?£rTilic 

in"diffetentiâ WB̂ counts as well alTi sfimH?r alterations 
elevation of SGOT levels U .> ? significant 

wssstjsss sarS-̂ aT.. 
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glutamate dehydrogenase or ornithine carbamyl transferase 
were found in the Wiglusz et al. (1975a,b) studies. 
Bernshtein (1972) exposed rats to 1 mg/L (200 ppm) of a 
mixture of trimethyibenzenes 4 hours/day for 6 months. An 
inhibition of phagocytic activity of the leukocytes was 
reported. This study was summarized by Sandmeyer (1981) and 
further experimental details were not provided. 

The Battig et al. (1958) study was used as the basis of a 
provisional RfC. The RfC was 2 x 10"2 mg/m3 for the isomeric 
mixture of trimethyibenzenes. The RfC was derived from a LOAEL 
of 10 ppm (49 mg/m , assuming the solvent content to be 
exclusively trimethyibenzenes) . A roUte-^to-route extrapolation of 
this LOAEL could serve as the basis for an oral RfD. The LOAEL 
is adjusted to an equivalent continuous exposure level of 17.5 
mg/m by assuming occupationally exposed humans inhale 10 
m/workday and 10 m3 during the remainder of the day, and work 5 
days/week. An equivalent dose of 5.0 mg/kg/day can be estimated 
rrom the equivalent continuous exposure concentration of 17.5~ 
mg/m by assuming humans weigh 70 kg and inhale 20 m3/day. 
Pharmacokinetic data indicate that approximately 80% of an 
inhaled dose is absorbed (Mobil Research and Development 

1!82) a?d least 62r6% is absorbed orally (U.S. 
EPA, 1987a). An equivalent oral dose of 6.4 mg/kg/day is 
estimated by multiplying the equivalent inhaled dose by 0 8/ 625 
oral'routesf * the inhal^8^"' 

LOAELAI)J =49 mg/m3 x (10 ffl3 /20 m3) x (5 
= 17.5 mg/m3 

inhaled dose = 17.5 mg/m3 x 20 i^/day x 1/70 kg 
- 5.0 mg/kg/day 

oral dose = 5.0 mg/kg/day x (0.80 / 0.625) 
- 6.4 mg/kg/day 

Lo!EL?"o°to°frt?apS"teai2« ̂ torofw.ooo (10 for use of a 
inadequate database, and 10to£Sotiifetlme.f^Posure/ 10 for an 
the equivalent oral LOAEL vi£?rt£ ? I sensitive individuals) to 
mg/kg/day. Confidence in Rf °f 6.* loi 

examined, the workers were exnosed to othfr- 2' ̂ SW sub3ects were 
benzene, and the exposure level was estimatorihemicals, including 
amount of hydrocarbon vapor pfesent £ow! ̂̂ntifying the 
database reflects the lack 2 confidence m the 
reproduction anioai stidSs by anv ioitfof1^™0"1131 or 
quality of the available subchron?r?2£lt I•exP°sure and the poor 
limited amount of ^ ̂ 
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provisional oral RfD follows. 

Cancer slope factor 

No information on the carcinogenicity of 1,2,4-
trimethylbenzene was located on the update literature searches, 
in the HEA (U.S. EPA, 1987a) and the HA (U.S. EPA, 1987b). In 
addition, IARC has not reviewed the carcinogenicity data on this 
compound. Because no carcinogenicity data were located, U.S. EPA 
(1987a) placed 1,2,4-trimethylbenzene into weight-of-evidence 
classification group D. 

References: 

ACGIH (American Conference of Governmental Industrial 
Hygienists). 1986. Documentation of the Threshold Limit Values 
and Biological Exposure Indices. Fifth Edition. ACGIHr 
Cincinnati, OH. p. 608. . 

K.,E. Grandjean, L. Rossi and j. Rickenbacher. 1958. 
No title provided. Arch. Gewerbepath. U. Gewerbehyg. 16:555 
(Cited in U.S. EPA, 1987b,c). 

Bernshtein, L.M. 1972. No title provided. Vopr. Gig. TR. 
iff!) Mater* Nauch- Konf• Vol. 53 (Cited in Sandmeyer, 

EPL (Experimental Pathology Laboratories, Inc.). 1983 Pom 
week nephrotoxicity-screening study in m4le F̂ 4 rats' 
Pathology Report. FYI-AX-1283-0280. 

Inc* 19T6' Acute oral toxicity study in rats-
i ,4 trimethylbenzene. Final Report. OTS0514295. 

StseSeS?sS5W2lf?t0rieS' InC- 1980* Test tor oral toxicity in.... 

Mobil Research and Development Corporation 198? 

InSSlrSi Hyliene'aid toxicSSro 
Clayton. Ed. John Wiley and SoX.' 

1975a?2'Periphera^blood of mjsitvlfn Gllaus2ko aJ"l P- Mikulski. 
mat. narit.PTro" BUU" 
Wiglusz, R., g. Delag and P. Mikulski 1q7rh «? ' ' 
activity of mesitylene vapor treat?S „tS Buil. St^Sp3 
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Med. Gdynia. 26(3-4): 303-313. (Cited in U.S. EPA, 1987a). 

U.S. EPA. 1987a. Health Effects Assessment for 
Trimethylbenzenes. Prepared by the Office of Health and 
Environmental Assessment, Environmental Criteria and Assessment 
Office, Cincinnati, OH for the Office of Solid Waste and 
Emergency Response, Washington, D.C. ECAO-CIN-H095. 

U.S. EPA. 1987b. Drinking Water Health Advisory for 1,2,4— 
Tnmethylbenzene. Prepared by the Office of Health and 
Environmental Assessment, Environmental Criteria and Assessment 
Office, Cincinnati, OH for the Office of Drinking Water, 
Washington, D.C. ECA0-CIN-W029. 

U.S. EPA. 1987c. Drinking Water Health Advisory for 1,3,5-
Trlmethylbenzene. Prepared by the Office of Health and 
Environmental Assessment, Environmental Criteria and Assessment 
Office, Cincinnati, OH for the Office of Drinking Water, 

. Washington, D, C. ECA0-CIN-W03 0 
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Attachment XVb 
DDT, DDD and DDE 

Relative Toxicity of DDT and isomers 

To provide an answer for this question, the IRIS files for 
DDT, DDD and DDE (U.S. EPA, 1990a), and the ATSDR Toxicological 
Profile for p,p'-DDT, p,p'-DDE and p,p'-DDD (ATSDR, 1989) have 
been reviewed. It should be emphasized that, due to time 
constraints, the primary research literature generally has not 
been consulted in this analysis. However, two reports of a study 
of the pharmacokinetics of DDT, DDD and DDE in humans (Roan et 
al., 1971; Morgan and Roan, 1971) and a report of a 
pharmacokinetic study in rats (Fawcett et al., 1987) have been 
reviewed as discussed later in this analysis. 

. ' and the ATSDR Profile indicate that there are limited 
m studlfs of noncarcinogenic effects in animals or humans rally exposed to DDD or DDE alone. The REA Summary Table A 

(U.S. EPA, 1990b) contains no entries for DDD or DDE. Oral RfDs 
for DDD and DDE apparently have not been reviewed or verified by 
the oral RfD work group. y 

A* Similarities amoncr DDT. DDD and DDE 
Review of information in the IRIS Carcinogenicity 

Assessments for DDT, DDD and DDE (U.S. EPA 199oal and in f>,a 
ATSDR Toxicologic! Profile (1989) indicate"ha?" the tSee 
compounds display similarities. However, the uncertainties 
suff?i?.S- Y the rationale for derivation by analogy are 
each of the compounds. Vat^°n °* ̂ ^l-specific RfDs for 

Similarities among DDT, DDD and DDE include the following; ^ . 

1- £~?ha™L??E, are structurally similar to DDT and are 
iViC?' rats ̂  ̂ans 

not metabolize DDT to DDD or DDE I 

2. All three compounds have been class* fMod „ 

observed for one mouse strain *um?rs have been 
strains of mice trealed̂  ill**? "ith two 
mice treated with DDT. Increased inn*d° strains of 
tumors have been-observed lnfldfncjes of liver 
With DDT and in hamsters i-rif? J treated orally 
EPA, 1990a); treated orally with DDE (U.S. 
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3. Estimates of the potencies of each of the three 
compounds to cause liver tumors (i.e. slope factors) 
are practically identical: 3.4E-l/mg/kg/day for DDT 
(derived from rat and mouse data from six studies), 
2•4E-l/mg/kg/day for DDD (derived from data for 1 mouse 
strain), and 3.4E-l/mg/kg/day for DDE (derived from 
hamster and mouse data from 3 studies) (U.S. EPA, 
1990a). 

The verified oral RfD for DDT (5E-4 mg/kg/day; U.S. EPA. 
1990a) is based on a NOAEL (0.05 mg/kg/day, dietary for 27 weeks) 
*or lrver lesions in rats (hepatocellular hypertrophy, 
cytoplasmic oxyphilia and peripheral basophilic cytoplasmic 
granules) from a study by Laug et al (1950). 

B* Uncertainties associated with the use of the oral n-fn for 
-  ; .  D D T  a s  a n  R f D  f o r  D D D  a n d  D D R s w  ̂ . . . . .  . .  — — -

, B-FnU^berrN^m undertainties are associated with the use of the 
oral RfD for DDT as an RfD for DDD and DDE. These uncertainties 
as discussed below, suggest that enough toxicological and 
toawarra^inHt:i° di"erences may e*ist among the three compounds 

n of.sPecific RfDs for each. Further 
analysis, including examination of the primary research 
ISYiltZt lnt°DLand ®DE' yf" be "quired to dSernfne if 
basisforRfDsfor DIM^DE? availabla " as the 

1. ®XpeCi ?ne"tal v®rffication that DDD and DDE will 
___ iyer lesions similar to those caused by DDT at 
is lackina 1(Tvel* fand with similar thresholds) 
18 lacking. As reviewed m the ATSDR (1989) Profile 
ewLiroflr'fr"03"0" exists tagarding the hepatic 
S nS exposure of laboratory animals to DDD 
hypothesis of'>h® data conflict with the 

effects~were ?ancero»s 
was observed at dosaae levii« ? hepatic necrosis 

tte 

ODD at 428 rag/kg/daycausedn™ DDE at 34 "9/kg/day nor 
but DDT at dosel afi^ fs 2 12 »o/vr^S liver 
associated with anvim-H 6 ®9/kg/day was 

« liver 
study, hut not for 
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1978). 

2. Data for the gastrointestinal absorption and 
elimination of DDT, DDD and DDE in humans and for the 
elimination of DDT, DDD and DDE from laboratory animals 
indicate that the pharmacokinetic behavior of these 
compounds may not be identical (ATSDR, 1989). 

The ATSDR (1989) Profile cites reports (Morgan and 
Roan, 1971; Roan et al., 1971) of a study of humans 
comparing the absorption, storage and excretion of 
ingested DDT, DDD and DDE, but does not specify clearly 
whether the data indicate quantitative differences 
among the compounds. The original research reports 

'been examined and>.- a 1 though thestudy.;̂ ontaine<i''̂ l3? 
only a limited number of subjects, the data indicate — 
that the pharmacokinetics for the three compounds are 
not identical in humans. Ingestion of DDT or DDD 
resulted in increased urinary excretion of p̂ p'-DDA 
(bis[p-chlorophenylacetic]acid, but ingestion of DDE 
did not. Elimination from adipose tissue following 
cessation of ingestion was fastest for DDD, 
intermediate for DDT and slowest for DDE. The authors 
also reported that, during the period of ingestion, 

f increases in DDE concentrations in serum and 
adipose tissues (per Unit dose) were higher than 
during*^ IngeStlon!"0""" in DDT con<=«*rations 

la ? single intraperitoneal injection of 200 11 excrete 50% of t-h ̂  <?r.D?D/kg' the required 
urln» the administered radioactivity in 
urine and feces was 12 days for DDT, 24 davs for DDE 

• • and 3 "ays for DDD (F.wcett et al., 1987)7 

aBong1the'Jcĥ iMi1atrSIttî eire a'® defonstrat«d similarities 
and DDE, evidence is available to luoSest9?!?1?1̂ ®® °f DDT' DDD 

tnSeTc1» TyL°ol°% MŜ ^̂ âvfor of the 

analogy6to derivatiô -̂K̂ "̂̂  ̂̂ 

REFERENCES: 

pyp'-DDD^^en^^^alProfile for p,p.-DDT, p,p._DDE and 
Public Health Service. Atlanta; GA?68 Dlsease Registry. U.S. 
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Fawcett,S. L. King, P. Bunyan, et al., 1987. The metabolism of 
[14C)-DDT, [14C]-DDD, [14C]-DDE and [14C]-DDMU in rats and 
Japanese quail. Xenobiotica 17:525-538. 

Laug, E.P., A.A. Nelson, O.G. Fitzhugh and F.M. Kunze. 1950. 
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Attachment IVc 

Risk Assessment Issue Paper for: 
Interim Oral F.fD for Copper 

The emetic properties of copper have been known for some 
time. There are several reports of gastrointestinal disturbances 
(e.g. vomiting, diarrhea, abdominal pain) in individuals 
consuming beverages contaminated with copper (ATSDR 1989). The . 
lowest level that elicit a response was approximately 5 mg (0.07 
W/kg/day). Extensive hepatic centrilobular necrosis has also 
been observed in individuals intentionally consuming a single, 
lar£e dose of copper sulfate (Chuttani et al. 1965). Two reports 
of health effects in humans exposed repeatedly to copper were 
discussed in the ATSDR profile (ATSDR 1989). The first report 
involved a family that drank copper contaminated water in the«#==~ 
morning for approximately 1.5 years. Recurrent and acute 
episodes of nausea, vomiting and abdominal pain were reported. 
Samples of the morning water contained 7.8 mg/L copper (Spitalnv 
et *984J: The second report involved 2 infant siblings 
exhibiting liver damage (hepatosplenomegaly, cirrhosis). The 
mueiior-1d"nk contJ®iJated taP water (2-3 mg Cu/L) for < 9 months 
under l VM1988)• 11 should be noted that children under 1 year of age are unusually susceptible to the toxicitv of 
thePbLveSnSS6 ho"e°®tatic. mechanisms for clearing copper from 
•Full * I r®gdlating its gastrointestinal absorption have not 
f ̂ i?e«Jl0?ed this age' BeGause ̂ th of these ̂ eports have 

samPle.size and actual water intakes were not reported 
neither study is adequate for the derivation of an oral RfD. ' 

toxicitveofULnSi?aJ«®UbShr0niC ftudies which demonstrate the 
f19891 The 1?? r s a pigs were reviewed by ATSDR 
copper * toxicitv HenfiHn8 t° be,a target gjgan for 
reaeneratfon wae Hepatic centrilobular necrosis followed by 

<was observed in rats, administered > 100 mcr/ka/dav -
of liver°damageShave lelHbsirad frV ?ieh 

J"*/***- o"s?S J~rati°nS °f 

rats and pigs ̂ ATSDRei989?nt ?t t0 C°pper toxicity in 
deveiop toleranbe to copp̂  toxî tT t̂ o™ W°Uld also 

whether rats and pias mav Lrv! « I' therefore it is not clear 
toxicity. y serve as a good model for human copper 

health\ffectsSasSociateddwith0oPr0teCJ aga4nst the adverse 
copper should be at least 2 x io°Ple*a ef11G£ency ttle RfD for 
considered as "safe and adecuate" S 4 X ®9/kg/day, a range 
(NAS, 1989). FAO/WHO expert commi-n-f copp®?r intakes for adults ' u expert committee on food additives 
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concluded that a copper intake (from dietary sources) as high as 
0.5 mg/kg/day would not result in adverse health effects (FA0/WH0 
1971). However, individuals drinking beverages contaminated with 
approximately 7 x 10"2 mg/kg/day exhibited signs of 
gastrointestinal disturbances. Thus, an interim RfD for copper 
should fall between 4 x 10'2 mg/kg/day and 7 x 10"2 mg/kg/day. 

REFERENCES: 
ATSDR. 1989. Toxicological Profile for Copper* Agency for 
Toxic Substances and Disease Registry, U.S. Public Health 
Service. Public Comment Draft. 
Chuttani, H.K*, P.s. Gupta, s. Sharma, et al. 1965. Acute 
?°P?Jpen»Ulphat® Poisoning. Ann. Intern. Med. 82:266-227. Cited In ATSDR 1989. 

Mueller-Hoecker, J., u. Meyer, B. Wiebecke7~et al." 1988i. Copper 1 
storage disease of the liver and chronic dietary copper 

tY° further German infants mimicking Indian 
ATSDR^°i989ir * Patho1* Res* Ptact- 183:39-45. Cited in 

Recommended Dietary Allowances, loth edition. 
A<radejjy of Science, National Research Council, Food and Nutrition Board. Washington, D.C.: National Academy Press. 

Spitalny, K.C., J. Brondum, R.L. Voat. et al I Q R A  
74?1103-1106? intoxication in a Vermont family. Pediatrics 
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TABLE 1 
Oral RfDa for PAHs 

Compound/ 
Status Exposure Species 1 Critical Effect 

Uncertainty Modifying Reference _ 
Factor Factor Dose Reference 

Acenapthene /Verified (11/15/89) 
175 ag/kg/day daily Mouee 
by gavage for 90 days 
(NOAEL); 350 mg/kg/day 
(LOAEL) • • 

Anthracene / Verified (11/15/89) 
1000 ag/kg/day daily Mouse 
by gavage for 90 
days (NOEL)(HOT) 

Fluoranthene / Verified (11/15/89) 
125 ag/kg/day daily Mouse a gavage via corn 
1 for 13 weeks 

(NOAEL)I 250 ag/kg/day 
(LOAEL) 

Fluorene / Verified (11/15/89) 
Gavaged via corn oil 
125 ag/kg/day for 13 
weeks (NOAEL)} 250 
ag/kg/day (LOAEL) 

Hepatotoxicity 

'It ' ,J . 
rji ; 
No affects 

Mouse 

Nephropathy, increased 
relative liver weights, 
hematological and 
clinical effects 

Decreased RBC, packed 
tell voluae and 
hemoglobin -

Napthalene 

3000 

3000 

3000 

3000 

50 ag/kg/day In diet Rat 
for 5 days/week for 
13 weeks (35.7 ag/kg/day) 

Decreased body weight 10,000 
gain. 

iit1? 
1 [l]  

| I; •jj •' ' -!?'i h 
Ji 

; - M 

6E-2 ag/kg/day U.S. EPA, 1989a 

3E-1 ag/kg/day U.8. EPA, 1989b 

in 4E-2 ag/kg/day U.S. EPA, 1988 

li 4E-2 ag/kg/day U.S. EPA, l989o 
;ili? 

I i 4E-3 ag/kg/day NTP study 
(1980) 



TABLE 1 (cont.) 
Oral RfDs for PAHs 

Compound/ 
Status Exposure Species Critical Effect 

Uncertainty Modifying Reference 
Factor Factor Dose Reference 

pyrene / Verified (11/15/89) 
75 mg/kg/day by 
gavage via corn 
oil for 13 weeks 
(HOAEL) 

Mouse Hephropathy and 
decreased kidney 
weight 

3000 3E-2 mg/kg/day U.S. EPA, I989d 

HOT - Highest Dose Tested 

'•'HFi; 

; i 
ifiu 


